Left ventricular function in chronic aortic regurgitation with reference to end-systolic pressure, volume and stress relations.
Left ventricular muscle and pump performance were evaluated in 12 normal subjects and 21 patients with aortic regurgitation (10 with minimal symptoms and 11 with congestive heart failure). A computer-based quantitative analysis of biplane left ventriculograms was used. Both patient groups had significant aortic regurgitation documented by ventriculography. Contractile function measured by peak systolic stress/end-diastolic volume and end-systolic pressure/volume curves was poorer than that in normal subjects in patients with heart failure but not in asymptomatic patients. When normalized for muscle mass, stroke work was not depressed in either asymptomatic patients (mean +/- standard error of the mean 0.008 +/- 0.001 joules/g) or patients with heart failure (0.009 +/- 0.004) by comparison with the value in normal subjects (0.010 +/- 0.001). Angiographically determined cardiac index (CI) increased with increasing volume overload even though forward cardiac index measured by the Fick method remained essentially unchanged: normal subjects (total CI 3.7 +/- 0.4 liters/min per m2, Fick CI 2.4 +/- 0.1); asymptomatic patients (total CI 7.6 +/- 0.7, Fick CI 2.3 +/- 0.2); patients with heart failure (total CI 9.1 +/- 0.82, Fick CI 2.1 +/- 0.18). Left ventricular peak stress increased significantly in patients with heart failure (511 +/- 55 dynes/cm2 x 10(-3)) compared with values in normal subjects (360 +/- 33) and asymptomatic patients (428 +/- 50). The combination of decreased muscle function and increased demands on pump function causes a significant increase in end-diastolic pressure only in patients with heart failure (23 +/- 2 mm Hg), which results in pulmonary congestive symptoms.